Oxygen-derived free radical inhibition in the healing of experimental zone-of-stasis burns.
When dehydration, infection, and mechanical trauma are prevented, procedures (such as cooling and/or oral antithromboxane) designed to diminish ischemia in experimental zone-of-stasis burns have been associated with no or only minor improvement in wound healing. To test the hypothesis that ongoing skin damage occurring postburn (PB) may in part be due to release of oxygen-derived free radicals during the 16-hour through 4-day PB period of reperfusion in such burns, beginning immediately and for a period of 5 days PB, equal numbers of guinea pigs received: allopurinol 150 mg/kg PO q 6 h vs. placebo, dimethylsulfoxide (DMSO) 75% applied topically q 12 h vs. placebo, or yeast-derived superoxide dismutase coupled with polyethylene glycol (PEG-SOD, Pharmacia) 10,000 U (Fridovich) given IV q 8 h producing a concentration of 16 U/cc of plasma 8 hr after injection vs. placebo. Gross and histologic examination of wounds by a 'blinded' investigator at 1 week and 3 weeks PB revealed no difference between treatment and control groups when rates of re-epithelialization and frequencies of hair-follicle retention were compared. Using the dosages, routes, and model described, treatment of a zone-of-stasis burn with PO allopurinol (a xanthine oxidase inhibitor), topical DMSO (a scavenger of the hydroxyl radical), or IV PEG-SOD (a scavenger of the superoxide radical) during the first 5 days PB was associated with no increase in the rate of re-epithelialization or frequency of hair follicle retention at 1 and 3 weeks PB when compared with controls.